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User Manual For Blossom Statistical Software

By Brian S. Cade and Jon D. Richards, U. S. Geological Survey

Introduction

Blossom is an interactive program for making statistical comparisons widmcksfunction

based permutation tests developed by P. W. Mielke, Jr. and colleagues at Colorado State
University (Mielke and Berry 2001) and for testing parameters estimatedan tmelels with
permutation procedures developed by B. S. Cade and colleagues at the Fort Collins Science
Center, U. S. Geological Survey (known as the Midcontinent Ecological Science @entéw

2002). This manual is intended to update and replace earlier versions by B. S. Cade and J. D.
Richards dated 2000 and 1999 and by W. B. Slauson, B. S. Cade, and J. D. Richards dated 1991
and 1994. We have expanded on material in earlier versions and provide documentation on new
routines added since 2000. Routines added since 2000 are: double permutation (HYP/DP)
procedures for linear model tests (OLS, LAD regression, and quantile rank storevkes null

models are either implicitly or explicitly constrained through the origin, i.e., recept models

(Cade 2003, Cade et al. 2005, Cade et al. In press); dropping all but a single zero residual in LAD
(and quantile) regression permutation tests of subsets of variables in mugiipkesien models

(Cade 2005, Cade and Richards In press); and computation of all quantile regressidesestima
(LAD/ QUANT = ALL). In addition, we now offer the option of saving output to a terse

formatted file that is useful for summarizing results of multiple simuiat{OUTPUT /TERSE

or VERBOSE), and the option to store (SAVETESfilenamé the vector of permuted test

statistic values from Monte Carlo resampling approximations of probabilities.cdmputer

code has been made more efficient where possible and was compiled with Lahey Fodran 95 t
dynamically allocate memory.

Routines added between 1994 and 2000 included a permutation version of ordinary least squares
(OLS) regression that parallels the least absolute deviation (LADssegnepermutation test; a
permutation and asymptotic chi-square approximatidPedilues for a rank score statistic for
regression quantiles; empirical coverage tests for univariate goodnetsaraf-f-sample
comparisons that are extensions of the Kolmogorov-Smirnov family of statwticsrhparing
cumulative distribution functions, including an option for testing goodness-of-fit for a random
uniform distribution on a circle; a second option for standardizing multiple dependentasriabl
in multiresponse permutation procedures (MRPP) based on the variance/covarisixce mat
(Hotelling’s commensuration); computing exact probabilities by complete eatiareof all
possible combinations for small block and treatment designs in multiresponse randolocke
permutation procedures (MRBP); a Monte Carlo resampling approximation alterieatall the
MRPP family of statistics (MRPP/NPERM); and multivariate mediaksdistance quantiles
(MEDQ) to be used as descriptive statistics with MRPP analyses.
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The permutation procedures in Blossom can be used for comparing data obtained in familiar
survey sampling and comparative experimental designs.

1. Multiresponse permutation procedures (MRPP) are used for univariate and mtetivaria
analyses of grouped data in a completely randomized one-way design. MRPP are used for
comparing equality of treatment groups analogous to one-way analysis of variarts{ofor
univariate data, or multivariate analysis of variance (or Hotelliifyfor multivariate data. The
default Euclidean distance function in MRPP provides an omnibus test of distributional
equivalence among groups or a test for common medians if the assumption of equal dispersions
is applicable. Options allow MRPP to perform permutation (randomization) versittestd,
one-way analysis of variance, Kruskal-Wallis tests (for ranked data), Marimé&yh/ilcoxon

tests (for ranked data), and one-way multivariate analysis of variance. OptioR$iA 8so

allow you to truncate distances to evaluate multiple clumping of data, establisteas gsoup,

and select arc distances to compare circular distributions of grouped data. Mixtigdata are
commensurated (standardized) to a common scale but an option allows you to turn off
commensuration. Commensuration can be done by using average Euclidean distancegidefault)
the variance/covariance matrix for the dependent variables. Multivariatenneadid distance
guantiles (MEDQ) are provided as estimates to be used in describing distributimmges

detected by MRPP analyses.

2. Multiresponse permutation procedures for randomized blocks (MRBP) are used for tenivaria
and multivariate analyses of grouped data in a complete randomized block design. Again, the
default Euclidean distance function provides an omnibus test for equivalence of distributions
common medians if the assumption of equal dispersions is satisfied. Univariateisongpare
analogous to analysis of variance or Friedman's test (for ranked data) for coampdet®ized

block designs. Options allow MRBP to perform permutation versions of these two tests.
Options also allow for aligned or unaligned data analyses and to commensurate or not
commensurate multivariate data. MRBP also can be used to calculate agreeasines

among blocks. A linear transform of Pearson's correlation coefficient and a gevmiest of
significance also can be calculated in MRBP.

3. The permutation test for matched pairs (PTMP) is a special case of MRBPiatmigtata in
two groups andh blocks, used for paired comparisons. Options allows PTMP to perform
permutation versions of pairédests and Wilcoxon's signed rank test (for ranked data).

4. Multiresponse sequence procedure (MRSP) is a special case of MRPP wherddirs

sequential pattern of data is tested against the null hypothesis of no sequentral patte

Univariate analyses are analogous to the Durbin-Watson test for first-ondépatern and

bivariate analyses are analogous to Schoeief'statistic (Solow 1989). Permutation versions

of these two tests can be done. Options allow you to select the sequencing variable and to turn
off multivariate commensuration.



5. Least absolute deviation (LAD) regression is an alternative to ordinargdgests (OLS)
regression that has greater power for thick-tailed symmetric and asyoenedr distributions

(Cade and Richards 1996). LAD regression estimates the conditional median (a cdridi®na
guantile) of a dependent variable given the independent variable(s) by minimizing sums of
absolute deviations between observed and predicted values. Options allow for tedbpe all s
parameters (full model) equal to zero or to test subsets of parameters ifpaaieds) equal to

zero by Monte Carlo resampling of the permutation distribution (Cade and Richards 1996). LAD
regression can be used anywhere OLS regression would be used but is often more desirable
because it is less sensitive to outlying data points and is more efficient fadskewar

distributions as well as some symmetric error distributions.

6. Regression quantiles are a natural extension of LAD regression to estignataditional
guantile and provided as an option in LAD regression. Regression quantiles allows you to
estimate any conditional quantile (say0 < t <1) of a dependent variable given the
independent variable(s) by minimizing the asymmetrically weighted sum olLiébslelviations,
where the weights arefor positive residuals and-1t for negative residuals. A 0.50 regression
quantile is LAD regression. Regression quantiles are useful in ecologicakdippis involving
limiting factors where it is desirable to estimate functional changes btmmglaries of
distributions (Terrell et al. 1996, Cade et al. 1999, Cade and Guo 2000, Dunham et al. 2002,
Cade et al. 2005) and for general modeling of rates of change associated with hetasgene
variation in linear models. Cade and Noon (2003) provide a primer on quantile regression for
ecological applications. The LAD permutation tests of Cade and Richards (1996) have been
extended to regression quantiles (Cade 2003, Cade and Richards, In press). Anothergrermutati
testing alternative also is provided that is based on the quantile rank score functions for
regression quantiles (Koenker 1994, Cade et al. 1999, Koenker and Machado 1999), which
maintains better Type | error rates than the Cade and Richards (1996) procedure \gleme ther
heterogeneous errors. The permutation approximati®wafues for the quantile rank score test
statistic was evaluated in Cade (2003), Cade et al. 2005, and Cade et al. (In preBsyaliiae
based on the asymptotic Chi-square approximation of Koenker (1994) is also reported and was
also evaluated by Cade (2003), Cade et al. 2005, and Cade et al. (In press). Both test statisti
require weighted estimates to maintain correct Type | error rates wiifogeheous

distributions. It is possible to estimate all possible regression quantilesvartthesastimates by
guantiles to a specified file.

7. G-sample and goodness-of-fit tests based on empirical coverages (COV) areitoraiai
comparisons of grouped data similar to the Kolmogorov-Smirnov family of stafistics
comparing cumulative distribution functions (Mielke and Yao 1988, 1990). These statsstics ar
appropriate for continuous univariate responses with no or few tied values. Options allow for
testing goodness-of-fit to a uniform distribution on the unit circle, which is equivalent t
permutation version of Rao’s spacing test (Rao 1976).

It is our intent that this software be considered a companion to and not a replacement of other
commercial statistical software. We'’ve consciously avoided duplicatingrdatigpulation and
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graphical capabilities that are available in commercial packages suBts8s SYSTAT, SAS,
and S-Plus. We believe that graphical exploration of data and graphical presentaguitef
analyzed by the procedures in Blossom are extremely important for proper iatévpret your
results. The open source “R” software is especially attractive.

Appendix A lists common statistical tests encompassed by these permutatiacupgscd he
methods contained in Blossom are presented by example. Most of the examples are from
ecology, but of course the procedures in Blossom can be used on many other sorts of data.

Overview of Statistical Concepts

The statistical procedures in Blossom are distribution free in the sense thailpredaf

obtaining extreme test statistic values given the truth of the null hypothepss I(€yrors) are

based on permutations of the data from randomization theory and are not based on an assumed
population distribution (Edgington 1987, Good 2000, Mielke and Berry 2001). In most
investigations, the population distribution will never be known and assuming an inappropriate
distributional model can lead to weak or invalid statistical inferences. The nadistrddution is

an inappropriate model for many ecological data, which often are skewed, discontinuous, and
multi-modal. When sample sizes are small, large sample (asymptotic) iapgiors often are
guestionable. Permutation procedures make efficient use of small samples, peuaaisiéities

can be calculated exactly by complete enumeration of all possible combinationshenudt t
hypothesis. Of greater importance, the permutation testing framework allowssestest

statistics based on measures of variation other than squared deviations (varibesesbatistics
based on variances are derived from the distributional assumptions underlying theimmaxim
likelihood approach. Other measures of variation may be more appropriate in a permegation t
that does not require assumptions about the specific form of the error distribution.

The distance-functions that form the basis of the MRPP family of tests afibstdéstics to be
based on powers of Euclidean distances. The distance function between any 2 obsgrvations
andx; with r response variables (dependent variables) in MRPP is defined by

4
- 29v/2
Ai,j N [hz_:l A j) I’

wherev > 0 (Mielke and Berry 2001). We emphasize use of test statistics based on ordinary
Euclidean distances € 1), a metric measure of variation that is congruent with most data
measurement scales (Mielke 1986, Biondini et al. 1988). Euclidean distances are tlo@ comm
geometrical interpretation of distance applied to differences betweeratemlata values on

their measurement scale. Most conventional parametric and nonparametric methizded on
squared Euclidean distances (squared deviations are squared Euclidean distanceg)i.e.,
Statistics based on squared Euclidean distances (variances) are nonmsturesngiaey violate



the triangle inequality of a metric) that have no simple geometrical intatiprein an

r-dimensional data space, whens the number of response variables. In contrast to Euclidean
distance statistics, geometrical interpretation of variance baseafissativolves distances

between vectors in ardimensional space, whenas sample size (Box et al. 1978:197-203).

An n-dimensional geometric interpretation is complex, does not coincide with the deta a&pe
results in considerable loss of graphical information because distances betpleates vanish.

It is impossible to graph individual data points in a nonmetric space to examine ldissasi

(Pielou 1984:41-46). Although we emphasize tests based on Euclidean distances, analyses bas
on powers other than 1 (Euclidean distance) are appropriate in some specific applicati

Euclidean distance based statistics have greater power (the probabiligcohgeihe null

hypothesis when it is false) to detect location (central tendency) shifts akewngds

distributions than do squared Euclidean distance statistics (Zimmerman et al. Do@hniBt

al. 1988, Mielke and Berry 2001). Power to detect location shifts in symmetric distmutith
Euclidean distance statistics is greater than or equal to power with squareeédtudistance
statistics, depending on distributional form (Mielke et al. 1981, Mielke and Berry 198keMiel
1984, Mielke and Berry 1994, 1999, 2001). Euclidean distance based statistics have better power
to detect location shifts across a greater variety of distributions than squaietbén distance
(variance) statistics. Euclidean distance based statistics also @ite dstect omnibus

differences in distributions, sensitive to both dispersion (variation) and shifts raldentlency
(median) (Biondini et al. 1988, Mielke and Berry 1994). There is no a priori reason to presume
that shifts in central tendency of data distributions characterize the ordiseifenterest in
ecological investigations.

The permutation procedures based on distance functions are readily extended to several nove
applications including, truncation of values to detect multiple clustering, compaaoisoinsular
distributions, assignment to an excess group, agreement of values, and first-omregresgive
analyses (Mielke 1991, Mielke and Berry 2001). Each of these applications will be elistuss
appropriate examples.

Medians and other quantiles are estimates obtained by minimizing sums of absohitterdevi

and are appropriate descriptive statistics for permutation procedures based deaEudibtance
functions (Mielke and Berry 2001). Functions are provided to estimate multivariatensedi

grouped data and quantiles for distances between individual observations and their group median.
This function can also be used to compute medians and any selected quantiles for unitariate da
distributions.

Permutation procedures for testing hypotheses in linear models are availabéstablsolute

deviation (LAD) regression (Cade and Richards 1996), a generalization for i@yassntiles

(Cade et al. 1999, Cade 2003), and for ordinary least squares regression (Anderson and Legendre
1999). LAD regression estimates rates of change in conditional medians, wheraassthe

familiar OLS regression estimates rates of change in conditional meagressten quantiles

estimate rates of change in any selected conditional quantile (Koenker and B2i&8gt The
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forms of the permutation test statistics are similar for all three of gstsnation methods, and

are based on a proportionate reduction in sums minimized when passing from a null, reduced
parameter model to the alternative, full parameter model (Mielke and Berry 2Q@#.2035).

These tests are a drop in dispersion form. The observed test stBjjstexjuals the (sum of
deviations for reduced parameter null model - sum of deviations for full parametaatite

model) / sum of deviations for full parameter alternative model; where the desiatie squared
residuals if OLS regression, absolute values of residuals if LAD regressieaighted absolute
values of residuals if regression quantiles. This test statistic is equit@lesuaF-ratio used in

OLS regression, except that the sums minimized are not divided by their degreesloff ¢f)
because they are invariant under the permutation arguments. Hypothesis testinlrés af

these regression estimates are made either by permuting the dependensvarildlenodel

tests that all slope parameters are zero (null model includes just an interdgppermuting
residuals from reduced parameter null model for partial model tests (subhyppthasssme
specified subset of slope parameters are zero (null model includes more thanrjtestapt).
Extensive simulation work has demonstrated the approximate validity of permsichggate

under the reduced parameter null model when making permutation tests involving nuisance
parameters in linear models (Cade and Richards 1996, Kennedy and Cade 1996, Anderson and
Legendre 1999). Simulation research (Cade 2003, Cade 2005, Cade et al. 2005a, Cade et al.
2005b, Cade and Richards In press) has demonstrated that Type | error rates can be improved by
using double permutation schemes when null models are constrained through the origin (no
intercept) and by deleting all but a single zero residual when LAD and quantilssiegraull
models include multiple independent variables.

All the tests described above for the linear model maintain validity of their gperirates only

if it is reasonable to assume independent and identically distributed (i.i.d.) efribwes edrors

are heterogenous as happens when the variance changes as a function of the independent
variables, other methods must be employed. One possibility is to estimate weigbimusvef
either LAD or OLS regression, where weights are selected to be inverselytjgmogldo the
square root of the variances. Permutation testing then is employed on the weightexirtsaois
the dependeny) and independenk] variables (Cade and Richards 1996, Cade 2005, Cade et
al. 2005a, Cade et al. 2005b). Alternatively, for the regression quantile estimatesyide ar
permutation test for the quantile rank score statistic (Koenker 1994, Koenker and Machado
1999), which is not as sensitive to heterogeneity of variances because it uses thietlseggns
residuals and not their magnitude. Statistical performance of the permutati@n tes quantile
rank score statistic was investigated by Cade (2003), Cade et al. (2005a), and C426e05k3!
Weighted estimates and rank score tests were required to maintain copetefipr rates

when heterogeneity exceeded a change in 2.5 standard deviations across the domain of the
independent variable. Blossom also reports the asymptotic version of the quantile rank scor
statistic that is distributed as a Chi-square distribution with degreesdbfreequal to the
difference in number of parametecg between alternative (full parameters) and null (reduced
p - g parameters) models (Koenker 1994, Koenker and Machado 1999).



7

The empirical coverage tests included in Blossom are related to the KolmogoirooSfamily

of tests for equality of univariate cumulative distribution functions. One-sample gsedfiBt
andg-sample tests exist. The coverage test statistic is based on the spdauvegs liee order
statistics. These tests provide another permutation testing alternativePte fdRunivariate
continuous data. Unlike MRPP, the coverage test are not appropriate when there aredmany t
values, as this violates the continuity assumption. Little can be said at thibtotele power

of the coverage tests relative to MRPP for data for which both tests are appro@aaforth and
investigate!

Preparing to run Blossom

Blossom runs on computers running secure 32-bit Windows operating systems, i.e., Windows XP
or Windows 2000. The program is not supported, but may also run under Windows 95,

Windows 98, Windows ME, and Windows NT. An installation program is provided. See
Appendix B, which gives computer requirements and contains installation instructions.

Installation creates a Blossom folder with the Windows and Console versions of Blossom
(BLOSSOM.EXE and CONBLOS.EXE, respectively). Access the programs freWindows
"Start | Programs | Blossom" folder. Frequent users can make shortcuts frowiitickeiws
Desktop as suggested in Appendix B. Appendix B also contains information on setting up a
command prompt window for the Console version. Only one instance of Blossom can exist
(only one session can run at a time).

Blossom operates on data files in the current folder (local directory). The Windmsimvean
access data through a dialog box that allows the user to change directories. Theveosisole
accesses local data so it should operate from within the folder where the dagai§ite Both
versions accept command line input and in fact, most of the function of Blossom is accessed
through the Blossom command line. All general (non-statistical) commands of Bloaadme
given through the command line of both the Windows and Console versions. The general
Blossom commands are explained in the General Program Functions section. The Windows
version allows graphical interface access to some general functions. tidticgtbfunctions

must be accessed through the command line input.

The Blossom command line prompt for the Console version is a ">" character (followesl by t
cursor positioned to accept input). Commands in the Windows version are entered via a
"Blossom Command>>" entry field at the bottom of the Blossom window. In the Windows
version a copy of the command is written to the Blossom session output window.

Blossom output goes to the user console (screen), specified or implied output files, and to a
session log file called BLOSSOM.LOG. Blossom writes command input and progsalts te

the screen in the Console version and to an output window in the Windows version. Results
from the statistical procedures are written to a local output file (in cuoielerj. Blossom
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keeps a history of commands given during a session in the BLOSSOM.LOG file locdtted in t
installed BLOSSOM\LOG folder.

The output window of the Windows version contains both input to and output from the Blossom
session. The contents of the output window can be saved, copied, or printed. The contents can
be erased during a session with the CLS command explained below. Each session begins a new
output window. The contents of the output window are lost when a session is quit or the CLS
command is given. The screen (or console) output of the Console version also contains program
input and output. The amount that can be seen or recovered during a session depends on the
properties of the command prompt window (Appendix B). Access to the command prompt
window is through normal Windows interface to any command session.

Results from Blossom statistical programs are written to Blossom ougazit fihese are named

and created with the USE or OUTPUT commands as explained below. The output of each
statistical procedure is appended to the output file so these files may be used agaited.

The NOTE and DATE commands provide a means to annotate and write the date and time to a
Blossom output file. In the Windows version, Blossom starts in the folder where datastere
accessed during the previous session.

The BLOSSOM.LOG file in the installed BLOSSOM\LOG folder keeps a histocpoimands

given during a Blossom session. This file is saved at the end of each session buténrewri
when another session begins. To retain the session history the log file contents shouletbe copi
to another folder or file after a Blossom session is quit. The quote (comment) commavelis

to write documentary comments to the BLOSSOM.LOG file.

Data Formats

Blossom is devised to operate in local folders containing data files. (Output stfcsihti
procedures is written to local Blossom output files). The Blossom user spdwfiesal folder
either through target folders of shortcuts or the folder from which the Console version is
executed. In the Windows version, folders may be changed via a dialog box to accesssdata fil
(or Blossom submit files).

Blossom can read ASCII text files, SYSTAT (.SYS and .SYD) files, S-Plus 2080rdates

with only numeric values, and some Data Interchange Format (.DIF) data filesogbft DIF

files reverse the order of tuple (observation) and vector (variable) DIF conventiosorBlos
cannot read Microsoft DIF files). Only numeric values can be read and used withionBloss
Character (string) variables can’'t be used in ASCII text data files anactéravariables are
ignored in SYSTAT files. S-Plus 2000 (compatibility with other versions of S-Pluscirtain)
data frames must be identified with the name followed by “.” with no extension. All rmumer
variables are treated as real numbers, not integer numbers. Whole numbers, howdwer, may
entered with or without a decimal point. Numeric values including leading + aighs, the
decimal point, and the places necessary for exponential notation (if used) must adta5ce



places. Missing values are indicated by a period (a lone decimal point). Blossesithall
number of missing values in an analysis and appropriately removes missingfqasesiile).

ASCII Text Files

Text files can be used by Blossom if they contain ASCII text. Unicode textéitesbe used by
Blossom. ASCII text data files read by Blossom contain columns of numbers whekaon

is separated from the others by at least one space or a comma. Data are reddridtethus
columns need not be perfectly aligned. Each column in the data file contains valuesalla vari
for each of the objects (or observations, events, or cases) sampled. Thus, there is acolumn f
each variable and a row for each object. The variables represent different meassie
observations made on each object, and such information as to which group or block the
observation belongs. Here is a sample data set to be used later.

NNNNR R
WWNNPWS
PNNWWRAO

It contains observations on seven objects (rows) with values for each of three variables
(columns). In the data shown above the variable in the first column is a grouping variable whic
indicates membership in one of two groups (values of 1 or 2). The other two variables are
measured values for each of the seven objects. To make this example more concretethtiink of
grouping variable as indicating a burned versus an unburned site and the other two variables as
the abundance of two different species. Alternatively, think of the grouping variable as
indicating gender and the other two variables as measuring skull length and width.

The order of the variables (columns) in the file and the order of the cases (rows)lenrtiakés
no difference. Blossom does all the necessary data sorting. For MRPP, where groups ar
compared, the grouping variable must exist in the file. For MRBP the blocking variatie m
also exist in the file. For LAD, OLS, and quantile regressions a minimum of two coluosts
be given, one for the dependent and one for the independent variable. They can be in any order.

ASCII data files can be of two different forms. The first form is merely dhentns of numbers
described and shown in the example above. These are called unlabeled data files. To use this
form of data, names for each column (variable) must be specified in the USE command as
described below. The second form also consists of columns of numbers, but the first row of the
data file contains the variable names. These are called labeled data filéabeltier variable
names must contain no more than 25 alphabetic or numeric characters, start vathankbtt

contain no blanks or other special characters (the underscore character howgeaér isnle
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labeled data files, the labels must be separated from one another by at leastene gpama.
Here is the same data from above but shown as a labeled data file.

X

_COORD Y .COORD

WWNDNPA_WAT
PNNWWAO

This file is spaced so that the numbers are listed beneath the labels or variasdemanhis is
not necessary. The file is equally readable by Blossom in the following form.

GROUP X_COORD Y_COORD

NNNNR R
WWNNPRWS
PNNWWAO

There must be a single label for each column of data (variable), no extra labéta aokxnns
of numbers are allowed (there must be data for each variable). Blossom checks fiirenckzaty
errors. But a data file intended, for example, to have four variables and six cases ceattl be
by Blossom if, by mistake, only three variables were labeled and four columns of numbers
existed, then Blossom would interpret the data file to have three variables ancegght ¢
Unless you make a mistake that evens out like this Blossom will detect the error.

Sometimes the data will have too many columns to fit on a single line. In such cadegat for
the rows of data values and labels to be continued (or "wrap") to the next line in theedata fil
Even this small, sample data file can be read if one set of observations occupidsamorest
line in the data file. Blossom can read it in the following form.

GROUP X_COORD
Y _COORD
14

5

13

4
14
3
22
3
22
2
23
2
23
1



11

It is possible to add comment lines to a data file by beginning each line with a Singl@ouble
qguotation mark (). The quotation mark must occur as the first non-blank character of the
comment line. Such lines are completely ignored by Blossom as command input, butt@ne writ
to the Blossom.LOG session history file for documentation purposes. For example, the data
given above could appear as follows:

' Spatial coordinates of young and old birds
' data collected summer 1989
GROUP X _COORD Y COORD
' begin group 1 = young
1 4

1 3
1 4

' begin group 2 = old
2 2

wh o

NN N
WWN
PNNW

Programs such as statistical packages, text editors, spreadsheetse datvase, and word
processors can all be used to produce data files in ASCII text format. (Programedtation

should be consulted about how to specify ASCII text output files). Data lines should be no
longer than about 4000 characters and no more than about 1000 variables. (Blossom statistical
commands select subsets of variables in data file for analysis, but verynlangge¢ of columns)

data files are unwieldy and should be avoided for practical considerations).

SYSTAT and DIF Files

Data Interchange Format (DIF) files with all numeric values can be readbyddh. DIF files
have the exetension .DIF, and can often be written and read by spreadsheet and data base
programs. Note that Microsoft DIF files reverse the tuples (rows) and vembumfs) of data
so they cannot be read as standard DIF files by Blossom.

SYSTAT data files (.SYS and .SYD) also can be read by Blossom. Only numeric \aaiuas c
used by Blossom; character string variables are ignored if present. S-Plus 2G0énazgavith
only numeric variables also can be read by Blossom.

General Program Functions
Either the Console or Windows version of Blossom is invoked to begin a Blossom session.

To begin a Console session in the operating system command prompt window, type CONBLOS
followed by the ENTER key. As soon as the program'’s prompt, the greater than symbol (>),
appears, Blossom is ready to receive commands. Commands can be typed in upper or lower
case.
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For the Windows version, start BLOSSOM.EXE as any Windows program by clicking on the
shortcut icon or from Windows Start Menu selection: "Programs | Blossom | Blosgonfie
bottom of the Blossom window is the "Blossom Command>" entry field.

In this document, to make them stand out, commands are always shown in UPPER CASE red.
These commands are shown with the Console version prompt, indented like this:

>USE FROG

After the command has been completely specified, enter it with the ENTER key.oftor m
commands, only the first two or three characters need be typed, but it is good pragtdie to s
them out completely. If a command is too long for a single line, it can be continued on the next
line by entering a comma at the end of the line to be continued. In the example command lines
given in this document, the > symbol should not be entered; it is supplied by the program and
appears on the computer screen for the Console version. For the Windows version the input
cursor must be in the "Blossom Command>" entry field.

Commands for a complete Blossom session may look like the following.

>USE FROG

>TITLE Final Analysis of North Fork Frog Study
>OUTPUT FLAST

>MRPP AGE HEALTH SIZE * LOCATION / EXACT
>QUIT

Here a data file (FROG.DAT) is specified, results will be labeled withittee'Final Analysis of
North Fork Frog Study" and results will be written to a file named FLAST.OUT. &het&tal
procedure called for is an exact, multiresponse (three-variable) permutatiedyym(MRPP)
on groups of different location. A complete log of all commands entered is kept in dldite ca
BLOSSOM.LOG found in the installed BLOSSOM\LOG folder. Renaming or copyingilehis f
after quitting Blossom retains the history of a session.

In this documentation, each command (line) is explained in detail and the complete command
syntax for each command is provided.

Commands in Blossom are of two sorts. The first sort is general commands usedyalagseci
output options, and obtain help. The second sort consists of commands for statistical.analyses
In this section, general commands are discussed.
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HELP with BLOSSOM Commands

The HELP command gives general help or specific help for Blossom commands. The command
line syntax of the HELP command is:

HELP
- Or -
HELP <topic>

Where <topic> is the name of the command for which help is sought. The simple HELP
command (without a topic specified) lists the topics for which help is available.

For example,
>HELP

gives Blossom syntax help with a list of all Blossom commands for which syntaxshelp i
available, and

>HELP MRPP
results in help on syntax of the MRPP command.

Additional help is available in the Windows version. The F1 Function Key brings up a Windows
Help session for Blossom. The F5 Function Key duplicates the syntax HELP command above.
The SHIFT + F5 Function Key brings up the Windows default Web browser with an HTML
version of the Blossom User Manual. These help items are also accessible fRlossioen

menu bar (Help). The Blossom toolbar help button (with a question mark on it) invokes
Windows Help for Blossom.

Alternatively, double-clicking on the installed BLOSSOM\DOCS\BLOSS . HlePiffiitiates the
Windows Help for Blossom and double-clicking on the installed
BLOSSOM\DOCS\BLOSSOM.PDF file brings up an Adobe® Acrobat® Reader™ view of the
Blossom User Manual (assuming Adobe Acrobat Reader is installed on the computer). The
Adobe® Acrobat® Reader™ may be invoked concurrently with either the Console or Windows
version Blossom sessions.

USE a Data File

The USE command specifies the data file to be used. The command line syntax of the USE
command is:
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USE [data filenamg][/ variable name ligt

The simple USE statement (with no arguments following on the line) provides afiies of
available (Console version) or a Windows file access dialog box. A filename mpgdiiges!

with the form USHlata filename If the file is an ASCII text file and contains no variable names
(labels), these should be added after the filename wéhable name lista "slash” followed by
variable names in the correct order and number as in the file).

Blossom determines whether the file being read by the USE command is an A§Qhatax
Interchange Format (DIF), S-Plus 2000 (*.), or SYSTAT (SYS or SYD) file. The W8t#nand
has two forms for ASCII text data files: USiEEnameand USHilename/ variable list The first
form specifies a labeled and the second an unlabeled data file. (The structure okaewicéisf
between these files is described above in the Data Formats section.) For example

>USE STUDY.DAT

causes Blossom to read the labeled data file STUDY.DAT and provide a list of esiiabte

file and number of cases read. In this example, the period and file extension need noebtle enter
since "DAT" is the default file extension for Blossom data files. Otheefitensions must be
supplied explicitly. Data files with no extension are indicated as such by erttezifig name
followed by a period (e.g., USE DATA.)

To use unlabeled data files specify the variable labels (names) after thefrthméle. The
command

>USE FIELD1.DAT / GROUP PLOT RESPONS1 RESPONSE2

causes Blossom to read file FIELD1.DAT and assign labels (variable nam@)/SRLOT,
RESPONS1, and RESPONSE?2 to the four data variables contained in the file. Labels can be
entered in upper or lower case, but is always interpreted by Blossom as upper case. bEne num
of variables in the list following the slash (/) of the USE command must matcthyethac

number of columns in the data file. Therefore, for example, to analyze only the first four
variables in a data file containing six variables (columns), all six variables)enust be entered.
(Later, a subset of the variables can be specified within the statisticalacwirime).

To read Data Interchange Format (DIF) and SYSTAT (.SYS and .SYD) datahéemntire
filename including the extension is entered. Blossom assumes a data file i€lhteASile

with a DAT extension if no extension is provided. Variable names from SYSTAT and Data
Interchange Format files are automatically read in by Blossom. The command:

>USE GROUSE.SYS

reads in all variables from the SYSTAT file GROUSE.SYS.
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Data in the USE file are ready for statistical analysis and are aeailatill another USE
command is given.

The command:
>USE

(without a filename specification) provides a list of all files in the localeiol The Console
version prompts for input of the filename to USE. In the Windows version, this abbreviated
command invokes the "Use Data File" dialog box.

In the Console version, a subset of all files is obtained by giving the USE command with a
wildcard specification. For example the command:

>USE *.SYS

provides a list of files with a .SYS extension, and the command:
>USE BIRD*.*

lists files with any extension that begin with "BIRD".

In the Windows version a data file can be USEd by selecting "Use/Submit File®ptisFile"

and interacting with the "Use Data File" dialog box. The F2 Function Key or the "&iasdd'

button on the toolbar also invokes this dialog box. A drop-down selection list for "Files of Type"
lists (all) Data files (files with extensions DAT, SYS, SYD, or DIF),S3AT datasets (files

with extensions SYS or SYD), DIF Files (files with extension (DIF), orilak in the local

folder.

In the Console version of Blossom, a data file can be USEd by giving the filename as an
argument to the CONBLOS.EXE program name at the operating system command prampt. F
example, the following Console version session invokes CONBLOS and USEs the
BGROUSE.DAT data file:

D:\Blossom\MyData\EIPaso>CONBLOS BGROUSE

File being used is BGROUSE.DAT with 21 cases and 3 variables.
The variables are: DIST, ELEV, SEX
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BLOSSOM Version W2005.05.26

Fort Collins Science Center

U.S. Geological Survey

2150 Centre AV BLDG C

Fort Collins, CO 80526-8118, USA
http://www.fort.usgs.gov/products/software/blossom/blossom.asp

>

In addition, a statistical procedure to be performed can be specified with arguortémets t
CONBLOS invocation. For example, the following Console version session invokes
CONBLOS, USEs the BGROUSE.DAT data file, and runs a multiresponse permutation
procedure (MRPP) of variables DIST and ELEV using the grouping variable SEX:

D:\Blossom\MyData\EIPaso>CONBLOS BGROUSE MRPP DIST ELEV * SEX

File being used is BGROUSE.DAT with 21 cases and 3 variables.
The variables are: DIST, ELEV, SEX

BLOSSOM Version W2005.05.26

Fort Collins Science Center

U.S. Geological Survey

2150 Centre AV BLDG C

Fort Collins, CO 80526-8118, USA
http://www.fort.usgs.gov/products/software/blossom/blossom.asp

Multi-Response Permutation Procedure (MRPP)

Data Used
Data File: BGROUSE.DAT
Grouping Variable: SEX
Response Variables: DIST, ELEV

Specification of Analysis
Number of observations: 21
Number of groups: 2
Distance exponent: 1.00000000000000
Weighting factor: n(I)/sum(n(l)) = C(l) = 1

Group Summary

Group Value Group Size Group Distance
3.00000000000000 9 1.07214652525827
4.00000000000000 12 1.39643892970427

Variable Commensuration Summary
Variable Name  Average Distance (Euclidean if V=1)
DIST 9264.76190476191
ELEV 279.228571428571
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Results
Delta Observed = 1.25745647065599
Delta Expected = 1.51256336315532
Delta Variance = 0.270618755524092E-002
Delta Skewness = -2.09758982732985

Standardized test statistic = -4.90391852737653
Probability (Pearson Type IIl) of a
smaller or equal delta = 0.298316800990588E-002

Output was appended to file "BGROUSE.OUT"

>
ECHO Data On Input or Results on Output

The ECHO command is used to control extent of information displayed to the output window (or
console screen). The command line syntax of the ECHO command is:

ECHO DATA=ON|OFF OUTPUT=ON|OFF
- Or -
ECHO DEFAULT

ECHO can be used with either the DATA or OUTPUT specifier, or both, or with the DEFAU
specifier.

Echoing data on input allows inspection of data values read into Blossom when a filssgedcce
with the USE command. Turning this echo off reduces the amount of text scrolled in the output
window (console screen). ECHO DATA=0ON causes data values to be displayed, and ECHO
DATA=0FF stops this display. The default is OFF, as normally a user has no neausfmen-

data values.

Writing statistical results to the output window (console screen) is the diefiaBlbssom. In
some situations, such as the processing of large submit files (Blossom comesnaiifii the
SUBMIT command, the extensive writing of output to the screen may increase progtane.
Turning off the echo of output decreases program runtime by reducing text writtendoethre s
All statistical results are always written to the Blossom output filehes@ tis no problem
recovering results from such a "batch-mode" session.

When engaged in an interactive session with Blossom, a user normally prefers statistveal
results immediately, so the default mode is ECHO OUTPUT=0ON. ECHO OUX¥®BFH stops
screen output of these results. In any case, all statistical resultstiea terian output file.

ECHO DEFAULT sets the echo modes for data and output results to Blossom defaulamdlues
is the same as ECHO DATA=OFF OUTPUT=0ON.

For example,
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>ECHO DATA=0ON
tells Blossom to show values from the USEd data file, and
>ECHO OUTPUT=0OFF DATA=0FF

tells Blossom to stop screen output of statistical results and to not display detasthey are
read. The command:

>ECHO DEFAULT
sets ECHO values to their default, which is the same as.

>ECHO DATA=ON|OFF OUTPUT=ON|OFF

SHELL to DOS

The SHELL command works only in the Console version. The command line syntax of the
SHELL command is simply:

SHELL

The SHELL command allows the user to temporarily "return” to the operatingnsy$teere the
user can issue operating system commands or run other programs. The command:

>SHELL

puts the user at the operating system command prompt. The command EXIT followed by
ENTER returns to Blossom. The SHELL command is useful for editing data fildisoishef
Blossom, edit the file, save, and return to Blossom) and viewing output files or the higteey of
current session in the installed BLOSSOM\LOG\BLOSSOM.LOG file.

This command is a relict of the old DOS version of Blossom where there was no kintitas
capability. It is best to use Windows facilities to accomplish these othentagksBlossom
runs in its own window.

SAVE a Data File as Labeled

The SAVE command saves currently used data from an unlabeled file into a labeldd.data f
The command line syntax of the SAVE command is:
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SAVE labeled filename
wherelabeled filenamés the name of the file to create for saving labeled data. For example,
>SAVE DATAZ2

saves a labeled data file, DATA2.DAT, with the labels being those specified on iwiphe
entered USE command. This command is useful for changing an unlabeled data file into a
labeled one, which in subsequent sessions saves typing the variable list with the W&Hhdom
The name specified in the SAVE command must be different from that of the file indiseast
include a file extension.

OUTPUT Results to Specified File

The OUTPUT command specifies the name of a file to which results of stdtstalyses are to
be written. The command syntax of the OUTPUT command is:

OUTPUTfilename

wherefilenameis the name of the file to which Blossom is to direct statistical results. For
example,

>OUTPUT FISH.OUT

places results to the file FISH.OUT for all analyses specified until soseis terminated or
another OUTPUT command is given. If the output file already exists, resulispemeded to it;
it is not overwritten. If another output file is in use, it is "closed" and the new fiteriecthe
output file.

If no OUTPUT command is given, results are written to a default output file. The nahee of
default output file is the same as the file given with the USE command, but with ari fil@UT
extension. Results are appended to an already existing output file.

If an OUTPUT command is given to name an output file, that file is the output file fasddios
and subsequent USE commands does change the output file name.

Results, besides being written to an output file, are written to the screen & vi&HO
OUTPUT=0OFF command) unless the TERSE option is selected.

The options TERSE and VERBOSE are provided to turn on and off a terse formatting of the
saved output file. The TERSE option also automatically assumes not to ECHO the output to the
screen. The TERSE option is primarily intended to provide a very concise formattatgvaint
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output for multiple runs of the same commands from a submit file (e.g., as would be done in a
large simulation experiment). The format of the TERSE output is one line per comitfatiaew
first column being the Blossom command executed (e.g., LAD), the second column is the USEd
file name, and subsequent columns are relevant parameter estimatesjdess stadP-values
as appropriate to the command. Column variable names are not provided in the output file so it
is important for the user of the TERSE option to know and label these columns appropriately.

>OUTPUT FISH.OUT/TERSE
turns on the terse output which remains in effect until a

>OUTPUT FISH.OUT/VERBOSE
command is given. The default assumes VERBOSE.

TITLE for the Output of Results

The TITLE command gives the opportunity to specify text that is written at thenegjiof each
set of results from statistical procedures. The command line syntax of thE ¢bhhmand is:

TITLE text of title

wheretext of titleis the text to be used as a heading of statistical results. Entering a new TITLE
command changes the title. The entry

>TITLE First Analysis of Storm River Data - 2 groups
places the indicated text at the beginning of each subsequent set of statstiitsvritten by
Blossom. A TITLE command with no text specified causes no title to be written aed ser
cancel a previous TITLE command.
DATE to Screen and Output File
The DATE command writes the current date to the screen and current output filgsifSit dt is
useful for dating results and can be used to time procedures if issued before andadisticals
command. The command line syntax for the DATE command is simply:

DATE

For example, the command:

>DATE
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immediately writes the current date and time to the screen and output file.

RANDOM Specify Random Number Generator

2. Use the RANDOM command to specify the pseudo-random number generator that Blossom
should use. The syntax for the RANDOM command is:

RANDOM = DEFAULT
- Or -
RANDOM = MT
- Or -
RANDOM

By default Blossom uses a multiplicative congruential algorithm. To invoke theMers
Twister algorithm, use the command RANDOM=MT. To reinstate the defaulitalgouse the
command RANDOM=DEFAULT. If the command is given as simply RANDOM, Blossdin wi
display the syntax for the RANDOM statement and display the current random number
generator.

CD Change Directory (Move to New Data Path)

The CD command is used to change the current Data Path (file folder) where Blessom i
operating.

In the Windows version of Blossom, after installation the Data Path is the Idstalle

BLOSSOM\SAMPLES directory. A record is kept by Blossom of subsequent changes of the

Data Path when a CD, USE, or SUBMIT command is used. New Windows Blossom sessions

will begin in the last used Data Path.

In the Console version of Blossom, the initial Data Path is always in the currenbgvorki

directory where the program is invoked. Subsequent CD commands can be used to navigate the

file system. A record is kept of the location of the Data Path. Subsequent Windows Blossom

sessions will begin in the last used Data Path (including Console sessions).

The following CD command changes to the \DATA\OSPREY2K directory on the curreet dri
>CD \DATA\OSPREY2K

The following command moves up one level in the directory structure:

>CD ..

The following command moves to the K: drive:
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>CD K:
The following command moves to the TEAL subdirectory (below the current Data Path:

>CD TEAL

STATUS of BLOSSOM Session

The STATUS command gives information on the current Blossom session. The command line
syntax for the STATUS command is simply:

STATUS

Included in the status report is the name of the current data file being USEd, the nurabes of ¢
the number of variables and variable names, the names of the SAVE and OUTPUfTdrig} (i
the current TITLE text, and the most recent LAD and HYPOTHESIS commands. Ea US
command has not yet been given to specify a data file, a warning message isdlisplsge
included is whether the OUTPUT is VERBOSE or TERSE and the random number generator
currently in use.

Type
>STATUS

to see a the information for the current Blossom session

SUBMIT a Command File

The SUBMIT command causes Blossom to read commands from an input file rather than the
command line. The command line syntax for the SUBMIT command is:

SUBMIT filename
wherefilenameis the filename of the file containing Blossom commands to be executed.
In this way, "programs” can be submitted to Blossom for carrying out long or repatiilyeses
or to exactly repeat an analysis already performed. An ASCII text fileicogany valid

Blossom commands can be submitted. The STATUS and SHELL commands are of little use
with the SUBMIT command, however the comment command (' or ", see below) is useful for
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documenting analyses called for in the submit file. It is possible to copy the BUD.EOSG to
another file, edit it, save it as a submit file, and submit the modified file. The amihma

>SUBMIT SUBWAY

causes Blossom to process the set of commands in submit command file SUBWAY. If the
submitted file has other than the "SUB" file extension then its complete naméersstcified.
If the file has the default extension (SUB), it need not be specified.

In the Console version, the command SUBMIT without a file specification producegffiliss
with the SUB extension. The desired file can then be specified.

In the Windows version a "Submit Command File" dialog box can be invoked from the Blossom
menu bar selection "Use/Submit Files | Submit Command File", or from the"Submrm&nd

File" button on the toolbar, or with the SHIFT + F2 Function Key. A drop-down selection listing
of submit files (files with the extension SUB) or all files in the local foter be obtained.

Advanced SUBMIT Operations with Program Arguments and DOS Batch Files

Both the Windows and Console versions of Blossom can be invoked from a DOS Batch file. If
the last command of a submitted command file is QUIT, control returns to the bafoh file
further processing.

For example, the two Blossom command submit files:

' File: subl.sub
output subtestl
use bgrouse
mrpp dist elev * sex
quit

and

' File: sub2.sub

output subtestl

use mrbp.dat

mrpp sppl spp2 spp3 * trtmt * block
quit

can be invoked from a batch file called BATWIN.BAT:

REM File: batwin.bat

REM Run two blossom submit files
REM Windows version

blossom submit subl

blossom submit sub?2
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When the BATWIN.BAT is invoked, Blossom starts and the SUB1.SUB file is submitted for
processing. When that is finished, the SUB2.SUB file is submitted for processingol @ontr
then returned to the system. The resultant SUBTEST1.0UT output file looks like this:

Multi-Response Permutation Procedure (MRPP)

Data Used
Data File: BGROUSE.DAT
Grouping Variable: SEX
Response Variables: DIST, ELEV

Specification of Analysis
Number of observations: 21
Number of groups: 2
Distance exponent: 1.00000000000000
Weighting factor: n(l)/sum(n(l)) = C(l) =1

Group Summary

Group Value Group Size Group Distance
3.00000000000000 9 1.07214652525827
4.00000000000000 12 1.39643892970427
Variable Commensuration Summary
Variable Name Average Distance (Euclidean if V=1)
DIST 9264.76190476191
ELEV 279.228571428571
Results

Delta Observed = 1.25745647065599

Delta Expected = 1.51256336315532

Delta Variance = 0.270618755524093E-002
Delta Skewness = -2.09758982733399

Standardized test statistic = -4.90391852737653
Probability (Pearson Type Ill) of a
smaller or equal delta = 0.298316800991671E-002

Multi-Response Permutation Procedure for Blocked Data (MRBP)

Data Used
Data file: MRBP.DAT
Grouping Variable: TRTMT
Blocking Variable: BLOCK
Response Variables: SPP1, SPP2, SPP3

Specification of Analysis
Number of observations: 18
Number of groups: 6
Number of blocks: 3
Distance exponent: 1.00000000000000

Group Summary
Group Value Group Size
1.00000000000000 3
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2.00000000000000
3.00000000000000
4.00000000000000
5.00000000000000
6.00000000000000

WWWww

Block Alignment Summary
Block Value Variable Name Alignment Value
1.00000000000000 SPP1 6.50000000000000
SPP2
3.16500000000000
SPP3
2.17000000000000
2.00000000000000 SPP1 9.91500000000000
SPP2 1.16500000000000
SPP3 2.66500000000000
3.00000000000000 SPP1 6.25000000000000
SPP2 1.91500000000000
SPP3 2.41500000000000
Variable Commensuration Summary
Variable Name Average Euclidean Distance
SPP1 7.60150326797386
SPP2 3.10692810457516
SPP3 0.900588235294119

Results
Delta Observed = 1.78519097155486
Delta Expected = 1.98049119623354
Delta Variance = 0.209317316371645E-001
Delta Skewness = -0.389741935641221

Agreement measure among blocks = 0.986120135500246E-001
Standardized test statistic = -1.34989554442147
Probability (Pearson Type 1lI) of a
smaller or equal delta = 0.949929802101351E-001

In a similar fashion, the DOS batch file BATCON.BAT

REM File: batcon.bat

REM Run two blossom submit files
REM Console version

conblos submit subl

conblos submit sub2

invokes the Console version of Blossom using the same submitted command files as above and
produces identical results.

If the last command in the submitted command file is QUIT, control returns to theilogerat
system prompt. With this in mind, a DOS Batch file can be created that invokes sabendl
files in succession. With the DOS change directory (CD) commands, a session caesd proc
several folders of data by running one Batch file.
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Comments in Log, Data and Submit Files (The Quote Command)

A comment is indicated by a single or double quotation mark (' or ") as the first non-blank
character of a line. The command line syntax of the comment is:

' text of comment
- Or -
" text of comment

wheretext of commens the text of the comment to be inserted in the Blossom history
(BLOSSOM.LOG file). Comments can be entered at the Blossom command line, in agech c
the comment is added to the BLOSSOM.LOG file to help document a session. Comments can
also be used within ASCII text data or submit files to indicate what data are irsedhey

variable names mean, and what analyses are being called for. Blossom skips overtdm@sne

in data or submit files. Comments are useful for annotating steps of analysis thraughout
session. For example, entering:

>'now calculate a quadratic LAD regression on ht versus age
writes the comment line to the current session’s log file.

A data file with comments might look like this:

' Spatial coordinates of young and old birds
' data collected summer 1989
GROUPT X_COORD Y_COORD
' begin group 1 = young
1 4 5
1 3 4
1 4 3
' begin group 2 = old
2 3

NNNN
WWN
NN

Contrast this comment function (which writes to the BLOSSOM.LOG file) witiN(Q& E
command below (which writes to the OUTPUT file).

NOTE to Output File

The NOTE command writes the contents of the command line after "NOTE" to thelQUTP
file. The command line syntax of the NOTE command is:

NOTE text of note
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wheretext of notas the text to be included as a note in the OUTPUT file.

An OUTPUT file must be open for a note to be written, i.e., a USE or OUTPUT command must
have been given in the Blossom session prior to the NOTE command for a note to be written.
This command is useful to annotate the OUTPUT file to document a session.

>NOTE The data for this MRPP is from Uncompagre for May, 2000

Contrast the NOTE command (which writes to the OUTPUT file) with the ' or "r(ent)
command above (which sends a comment to the BLOSSOM.LOG file).

QUIT BLOSSOM Session

The QUIT command ceases execution of the Blossom program. The command line syr@ax of t
QUIT command is simply:

QUIT
- Or -

QU

If the console version of Blossom is running, QUIT returns the user to the operatimg syste
prompt.

Simply type
>QUIT
to quit the Blossom session.
In the Windows version, you can also quit the Blossom session by using the "File | Exit" menu

selection, by clicking on the Windows "X" (Close) button on the top right of the Blossom
window title bar, or by entering the ALT + F4 key.

Windows Version Specific Commands and Functions
The Windows version of Blossom has some Windows graphical user interface features.

The Windows version of Blossom has a menu with five main menu selections. Under these are
submenu selections. The Blossom submenu selections nearly all invoke equivalent general
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program functions as discussed in the General Program Functions section. Some farections
unique to the Blossom menu and toolbar and these are explicitly discussed here. The function
invoked by each selection is related here.

The Blossom toolbar consists of buttons below the Blossom menu. These duplicate some of the
menu functions.

In addition, there are Function Key and keyboard shortcuts (key combinations) that invoke some
Blossom features.

CLS to Clear Blossom Qutput Window

In the Windows version of Blossom the CLS command clears (erases) the contents gfuthe out
window (immediately above the "Blossom Command>" entry field). The command lime synt
(from the "Blossom Command>" entry field is simply:

CLS

This is useful to eliminate any previous output before printing or saving contents of the Output
Screen.

Windows Blossom Menu

The Windows version of Blossom has a menu bar with five main menu selections. Under these
are submenu selections. The Blossom submenu selections nearly all invoke equivateht gene
program functions as discussed in the General Program Functions section. Some farections
unique to the Blossom menu and toolbar and these are explicitly discussed here. The function
invoked by each selection is related here.

File

Print

The "File | Print" menu selection prints the contents of the Blossom Windows version
output window to the Windows printer. A "Page Setup" dialog box appears and the
user can select options for printer output, including selecting the printer and printer
properties. This function may be invoked using the CONTROL + P key combination.

Print Selection

The "File | Print Selection” menu selection invokes the same dialog box as ¢ "Fil
Print" menu selection, but only the text selected (highlighted) by the user in the
Blossom output window is sent to the Windows printer.

Exit
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The "File | Exit" menu selection stops the Blossom session and stops the program
execution. This is the same as invoking the QUIT command or by clicking the "X"
(Close) button on far right of the Blossom Windows version program title bar. The
standard Windows ALT + F4 key combination also causes the program to quit.

Copy

The "Edit | Copy" menu selection copies the text selected (highlighted) byrtihe use
the Blossom Windows version output window into the Windows Clipboard. This text
can then be pasted into other programs. This function may be invoked using the
CONTROL + C key combination if the input cursor focus is in the Blossom Windows
version output window.

Select All

The "Edit | Select All" menu selection selects (highlights) all theitetkte Blossom
Windows version output window. The selected text subsequently may be copied into
the Clipboard. This function may be invoked using the CONTROL + A key
combination if the input cursor focus is in the Blossom Windows version output
window.

Find

The "Search | Find" menu selection opens a "Find" dialog box. The user can enter text
for which to search from within the Blossom Windows version output window. This
function may be invoked using the CONTROL + F key combination.

Find Next

The "Search | Find Next" menu selection searches for the next occurrence xif the te
specified in the "Search | Find" selection. A (text) Find search within theoBfoss

output window must have been initiated. Once a search is underway, this function can
be invoked using the F3 Function Key.

Use/Submit File

Use Data File

The "Use/Submit File | Use Data File" menu selection invokes the "Use idta F
dialog box as discussed in the USE command above. This function can be invoked
using the F2 Function Key or by clicking on the "Use Dataset" button on the toolbar.
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Submit Command File

The "Use/Submit File | Submit Command File" menu selection invokes the "Submit
Command File" dialog box as discussed in the SUBMIT command above. This
function can be invoked using the SHIFT + F2 Function Key or by clicking on the
"Submit Command.File" button on the toolbar.

Help
There are several Help selections available. Make a selection based on your needs.

BLOSSOM Help

The "Help | Blossom Help" menu selection invokes a Window Help session with a
Blossom Help file. Normal Windows Help functions are available including Find and
searching for Help Topics within the Blossom Help file. This function may be invoked
with the F1 Function Key or the "Help" button on the toolbar.

BLOSSOM Syntax Help

The "Help | Blossom" Syntax Help menu selection sends a list of commands for which
there is syntax help, just as the HELP command discussed above. The user can use the
"HELP <topic>" command line to obtain syntax help on a topic. This function may be
invoked with the F5 Function Key.

User Manual (L ocal Browser)

The "Help | User Manual (Local Browser)" menu selection invokes the default Web
browser on the user’'s computer and opens an HTML version of the Blossom User
Manual. This function may be invoked with the SHIFT + F5 Function Key.

About BLOSSOM
The "Help | About Blossom" menu selection displays a small dialog box with
information about the Blossom Windows version.

WWW: BLOSSOM Updateson Web

The "Help | WWW: Blossom Updates on Web" menu selection invokes the default
Web browser on the user’'s computer and attempts to open the URL
http://www.fort.usgs.gov/products/software/blossom/blossom.asp and displayeste lat
Blossom Web page. Any updates to Blossom programs can be found there.

WWW: FORT USGS Homepage on Web

The "Help | WWW: FORT USGS Homepage on Web" menu selection invokes the
default Web browser on the user’'s computer and attempts to open the URL
http://www.fort.usgs.gov/ and display the Fort Collins Science Center, U.S. Geblogic
Survey Homepage. This is the institution where Blossom was developed.
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Windows Blossom T oolbar

The Blossom toolbar consists of buttons below the Blossom menu. These buttons duplicate some
of the menu functions.

Print Button

The "Print" button of the Blossom toolbar prints output window contents to the
Windows printer. It has the same function as the "File | Print" menu selectionsd$cus
above and may be invoked with key combination CONTROL + P.

Find Button

The "Find" button of the Blossom toolbar has the same function as the"Search | Find"
menu selection discussed above. It is used to search for text within the Blossom
Windows version output window. It may be invoked with the CONTROL + F key
combination.

Copy Button

The "Copy" button of the Blossom toolbar copies selected (highlighted) text from the
Windows version output window to the Clipboard. It has the same function as the
"Edit | Copy" menu selection and may be invoked with the CONTROL + C key
combination if the input cursor focus is in the Blossom Windows version output
window.

Use Dataset Button

The "Use Dataset" button of the Blossom toolbar has the same function as the simple
"USE" command from the command line and the "Use/Submit Files | Use Data File"
menu selection and the F2 Function Key. It invokes a ">Use Data File" dialog box as
discussed with the USE command above.

Submit Command File Button

The "Submit Command File" button of the Blossom toolbar has the same function as
the simple "SUBMIT" command from the command line and the "Use/Submit Files |
SubmitCommand File" menu selection and the SHIFT + F2 Function Key. It invokes
a "Submit Command File" dialog box as discussed with the SUBMIT command above.

Blossom Help Button

The "BLOSSOM Help" button has the same function as the "Help | Blossom Help"
menu selection and the F1 Function Key. It invokes a Windows Help session with the
Blossom Windows Help file.
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Function Keysand Keyboard Shortcutsin Windows Blossom

The Function Keys and Keyboard Shortcuts perform the same functions as the meranselecti
and Command line entries (except for the F4 Function Key, which has a unique function not
accessible from other sources). Standard Windows editing key combinations opériatéhei
"Blossom Command>" entry field.

F1 Function Key - Blossom Windows Help

The F1 Function Key invokes a Windows Help session with Blossom Help. The same
function can be accessed from the "Help | Blossom Help" menu selection and the
"BLOSSOM Help" button on the toolbar.

F2 Function Key - Use Data File

The F2 Function Key invokes the "Use Data File" dialog box as discussed in the USE
command above. This function can be invoked using the "Use/Submit File | Use Data
File" menu selection or by clicking on the "Use Dataset" button on the toolbar.

SHIFT + F2 Function Key - Submit Command File

The SHIFT + F2 Function Key invokes the "Submit Command File" dialog box as
discussed in the SUBMIT command above. This function can be invoked using the
"Use/Submit File | Submit Command File" menu selection or by clicking on the
"Submit Command.File>" button on the toolbar.

F3 Function Key - Find Next

The F3 Function Key searches for the next occurrence of the text specified in the
"Search | Find" selection. A (text) Find search within the Blossom output window
must have been initiated. Once a search is underway, this function can be invoked
using the "Search | Find Next" menu selection.

F4 Function Key - Command History Popup

When the input cursor is focused within the "Blossom Command>" entry field, the F4
Function Key invokes a popup list selection box with a list of up to 100 previous
commands the user has entered during the current Blossom session. Clicking on
(selecting) a command recalls it to the "Blossom Command>" entry field viimeag

be edited or accepted and then entered (press the ENTER key). The F4 Function Key
is the only way to invoke this operation.

ALT + F4 Function Key - Quit Blossom Session

The standard Windows ALT + F4 Function Key ceases the Blossom session and stops
the program execution. This is the same as invoking the QUIT command or by
clicking the "X" (Close) button on far right of the Blossom Windows version program
title bar. The "File | Exit" menu selection also causes the program to quit.
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F5 Function Key - BLSSOM Syntax Help

The F5 Function Key sends a list of commands for which there is syntax help, just as
the HELP command discussed above. The user can use the téjiit’Rrommand

line to obtain syntax help on a topic. This function may be invoked with the "Help |
Blossom" Syntax Help menu selection.

SHIFT + F5 Function Key - User Manual

The SHIFT + F5 Function Key invokes the default Web browser on the user’s
computer and opens an HTML version of the Blossom User Manual. This function
may be invoked with the "Help | User Manual (Local Browser)" menu selection.

F10 Function Key - Access Menu Bar
The standard Windows F10 Function Key function accesses the Blossom program
menu bar.

CTRL + A Key Combination - Select All

With the input cursor focused in the Blossom Windows version output window, the
CTRL + A key combination selects (highlights) all text in that window. Thisnhext
then be copied to the Windows Clipboard.

CTRL + C Key Combination - Copy (to Clipboard)

With the input cursor focused in the Blossom Windows version output window, the
CTRL + C key combination copies selected (highlighted) text in that window to the
Windows Clipboard.

CTRL + F Key Combination - Find

The CTRL + F key combination opens a "Find" dialog box.The user can enter text for
which to search from within the Blossom Windows version output window. This
function also may be invoked using the "Search | Find" menu selection.

CTRL + P Key Combination - Print

The CTRL + P key combination prints the contents of the Blossom Windows version
output window to the Windows printer. A "Page Setup" dialog box appears and the
user can select options for printer output, including selecting the printer and printer
properties. This function may be invoked using the "File | Print" menu selection.
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Statistical Commands

Blossom currently has six statistical commands, MRPP, SP, MEDQ, LAD, OLS GvdTBe
MRPP command can specify one of three multiresponse permutation procedures.

1) Multiresponse permutation procedures (MRPP)
2) Multiresponse randomized block permutation procedures (MRBP)
3) Permutation tests for matched pairs (PTMP)

These procedures (MRPP, MRBP, and PTMP) are distribution-free techniques flog maki
inferences about grouped data. Their advantages over many classical techniquetheclude
ability to select an analysis space commensurate with the geometry oféalaes gatrceived by

the investigator. Several classical univariate and multivariate pareuaadrrank tests can be
emulated with these procedures as well. The simplest MRPP analysis isfoousisting of

two or more observations on objects in two or more groups. The MRBP and PTMP variants are
for similar data that are blocked or paired.

Since the MRPP command can emulate so many different statistical tesigedHration of the
command line can be quite complex. However, Blossom uses default values, which for routine
analysis makes the command easy to use.

The MEDQ command calculates univariate or multivariate medians and distandtesusitter
by groups specified by a grouping variable or for the entire data file being used. Optians al
you to specify quantiles to report that differ from the default quantiles.

The SP command calculates the multiresponse sequence procedure to tesofolefirst-
autoregressive patterns (serial dependency). The default value produces as iaralydidean
space. A sequencing variable that determines the order of the data can be seldotsdior B
assumes by default that the order in the file is the sequential order of interest.

The LAD command estimates a least absolute deviation regression or an optiond quanti
regression. The model specified in the LAD command line is considered the full farame
alternative model for hypothesis tests. The associated command, HYPOTHEIIS,used to
specify a reduced parameter null model that is tested against the modeédpmcihe LAD
command.

The OLS command estimates an ordinary least squares regression. It hasiatedssoc
HYPOTHESIS command that performs a similar function in testing hypothedes assbciated
HYPOTHESIS command does with the LAD command.
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The COV command provides for testsggdample empirical coverage tests if used with a
grouping variable and related goodness-of-fit tests if specified without a groupiaiglea

The MRPP variants, MRSP, LAD, OLS, and COV are discussed in turn. MEDQ is discussed
with MRPP as it provides descriptive estimates that are useful for integoresults of
hypothesis tests with MRPP.

Multiresponse Permutation Procedure (VIRPP)
MRPP is best introduced with an example. The following is a bivariate examplectrapt
Biondini et al. (1985). A similar example is found in Zimmerman et al. (1985), Biondini et al.

(1988), and a univariate example is given in Slauson (1988).

In Figure 1 the values of two variablesandy, are shown for seven observations in two groups,
A and B.
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Figure 1. The observed sample for 2 groups with bivariate response Y _Coord
and X_Coord.

The objects in groups A and B seem to be clustered or concentrated in different parksyof the
plane representing the two response (measured) vaneaiey. One way to determine if the

two groups are so clustered is to measure or calculate the distances betpaies @ilmembers

of each group and calculate an average distance for each group (A = 1.609, B = 1.344). If group
members are clustered together, then the intragroup average distancesmall lmespared to
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cases where the group members are spread out and overlap more with other groups. For
example, Figure 2 shows the same data except that the groups that observations A3 and B2
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Figure 2. One of the possible other 34 permutations of the data in Figure 1.

belong to are switched. In this case the intragroup average distances willtbetgeeafor the
case first shown above (A =2.